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PROBLEM TO BE SOLVED: To realize a separation mechanism for separating a transfer 
part constituted of a transfer roller and a transfer belt from an image carrier, and also a 
mechanism for releasing the tension of the transfer belt, on a tandem type image forming 
device with an inexpensive and simple mechanism. 

SOLUTION: A slider 20 with opening parts 20a to 20d which are engaged with rotary arms 
7a to 7d for supporting respective transfer rollers 2a to 2d is attached so as to slide in a 
horizontal direction in the figure. Here, the width of the opening part 20a is made larger 
than the width of each opening part 20b to 20d. Besides, an engagement projection 20e 
which is engaged with the supporting shaft 4a of a driven roller 4 is arranged at the end 
part of the slider 20. 
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(57) [Rft] (»lEW) 

^a-^$K^;i/ h <fc 9 ttS4E^3P&«ffiJ$f**>6« 

a -7 d i«^-r4BSPaB2 0 a -2 0 d £?T 
0*f»S. CC-C, MP»2 0a©««WPaB2 0b^ 

2 o d<z)^ft£ft^rA£<ffM3nri>£ 0 $fc, ± 




1 

s Ktt©«3jc p - v i * fl« u r tt s lafls^fcEKjatc * 

ur JbEC^P - 5 *±3B(WHI«fl* ftfltmi $ if StS$! 

cc, ±32**«iat*<D*K¥P -^ftjfl6ltod>& < t i> i o 
Ccoivt©±K1E9P-5SU< (ifti6©»fg|if^ 10 

EE» * -/ 5 > y i 6 ttr ft 4 C £ "T Sffl 

(g3J^c;Uhi, h{Cf*>^3 >4^W5f' 

>i/ 3 >o-7i^(8l, ±K»Ift3Btt**. 
H$Cc±gdf*>>> a >p-^L < tt*©38$SMf KEffi 
LtJ:^f>>' a > P - ^ *±E(S?9'<;1' h ©f>^ 3 
4 2ffl CC»3ft 3 & ^ > ^ a > P - 

w l r ft €> la* in i satt<oia«jBja»{a. 20 

?P*-7SK^©^ ffiM cc *fr * IE9 P - ^ fl^li 
SI^JBg*^ ^>^<h, *©<fi©iR¥P--5fffljaBC[>II 
}g£ Y 5 > £5?ft 6tt Tft ^IS^XR 1 X»2 

[^CDl^fHft^] 
[0 00 1] 

[»W<0KT*a8iR»If] *JSWB. iS5»JK:taffi[iBK!S 30 
ft**fflf#(*«fc. KfMII#ttlc»OT*ft*ftBE«tt» 

shfctfM-cKRSh-ssaoe^P-^t. ^ft6fj? 
a©(E?p-^cc**»w6tifciE¥^ h t%mm 

[0 00 2] 

ft t ^ft cc 2tft ffia $ ft 4 p - ^ O J: 5 ft 15 #g 
<t *««»Hi»»JCc|BaS ft. ±E«»©IE=9P - 9 cc« 
*»W€>fttelS^;U KcJ:ore^ffi«rJ83SUooa 40 

ft£fe<£> h ^-ft^iiae^teccjiBace^-i-s* ><r a 

ffl©*^-HltRJgj|JEiBSa^»l6ftn^. C<DJ:5ft£ 
toft£ 0 c©J:5W7'^ h^-©#4JlH>fcMWI5 

jflrarcrc. ^ ? few© h^-*!aa-rs«ffl«M*K: 

ftfcO. ^9^F^-r»«3ftfcIiift*Jaft»tt£ 50 



1*1)11 2 0 0 1 - 1 6 6 6 0 2 
2 

a^£*«jJKlrj-s. *ct, W*tf«ia-T- 10-18 

1 9 2 7 iJ&fK, stflBH'- 10-198121 ' j£fK<C 

tt, Wittf*-' ^PiifiiWtjfJriSnscctt^^ ? ffctif-© h * 

CC L tc 4 ifi jf > A i f ;lCDinii(?iJf;^^H/J^ffi^ 5 ft T I > 

So 

[0 00 3] drr. WI8J-T- 1 0 - 1 8 1 9 2 7^&«CC 

CCJ:5ISffiBriR*ffla"fS4o©a^f*K^A5 1 a- 
51di, *ft64oa)ffl*f*K^ACC*ft*ft*lrfiI-j' 
v 2/ 52a-52d£J:0ft&4 o©ES«tJKf* 
KWirc^o ±BH4^(DHlWf?$WcM: i *W3Ha 

o ccigtt3ft5K^;u h 6 5 ic^vmwrjmmm 

2ft£ 0 ±2B^^^h6 5«. SHBip— 55 8. SClii 
ifWjP-^60, r>^3>P-76 1, 

W6ftTl>£o ±IB'<*£ T v y'O-vb 3a-53d 
W. ^ft-eft±iaS^^^ ^52a-52d ©±iftffl9ec 

A5 la-5 1 dCC^-ft^ft^^-tfri^o */c, ± 

acc3^F s nr i >z mmnm s 2 <D-mcm 0 « weft 

r l^So ±3Bf«3iaB« 6 2 ©fl&»SCC»/^* 6 3 
ftTTteO , C<D'1* 6 3tCcfcor±3B7 u >^3 >P-^ 
6 1 &±$i&W'<)l b 6 5iCf*>^3>^^x.Sct9CC 

B^©fiiar«iw-rsawBiw-c**. asfc. ±bb/^ 

^r^'n-753 a-53c, 5M?^7^5 2a 
— 5 2 c tt, ^7'P-75 3 dCD[5]fettif5] , flil 

riattamcXf*3ftfcr-A5 4±cciR»jf*w6ftr 
hcc, ±iar-A5 4<o±ia;flnjaai52i»tctt*iin 
sb&5 s^sawBiiiaatciftttsftrteo. mcc± 

ftteWW^rS 7<DSgi6ttCca*S3ftte[oI«ilR5 6CC0 

«ia«Eccais3ftrc»s. 

[0 00 4 ] &L±<D J: 5ft«aE*#-r-BiB«JI5JiKaiaz 

03 ( a ) JCt^T J: 0 CC, ggSft+'T 5 7 ^-Wgf 0 
DCCgRlftSft. CftCC±o-CT-A5 4ti±^CCfflL/ 
±1*6*1. tg?'<A' h 6 5MliW7^5 2 a -5 2 
dtt*ft*ftBBWF^AK:S«3ft/c«»iftS. - 

ff^W^Kltt, H3 (b) CC^-TJ:5CC. IIWT5 7 
3&SB#ft@ 0 tCHlf^aSgSbSft. tJTTjf^CCfiS 
»Sft4. CftCCJ:0, i>T>, ^p-^ 

aaT^^f*K^A5 1 a -5 1 cCCot>r«$£?^ 
h 6 5Rt>1S^^^^5 2a-52 c**SIIB3ft ( ^ 



3 

©PMriEfflfflSIJWQ 2t*±E«EWJ»WG 4{c^iS^> 
L<ttaJ8iillWO«a4tta. Etc. B«JfSfiR»fP*!f 
tottc»4SCctt, 13 3 ( c ) icsvr J: 0 tcSBJft^r 5 7 
*«BI3 (b) OttfflJ:0fcIECcD»rai)CcFrrSH!B«i3 
ft. r-A5 4ttJEtcT*Wc«*43*i*. coB&Sr 

c*. isantjaatte 2 ©jsaswa-tijBBtte 4 cc j; oris 

W±EI2?'<rt' H6 5(Dr>VaM«^6na o CCD 
50f>>'3>^ii/)^Cit, K^^U h 6 5 CDiBl** 

0 »*>^fc 0 * Witr ^ci *« *imx * s 0 
[0005] l u ft e> . ±sw»jgjiE«ia zor 

■TifflOfcf* F 7 A 5 1 d(ctt»CC(E^;l/ h 6 5 4$£^ 
:/^>5 2 di^EEJgSnri^/ctf). W2.fce*©ttH 
r J AM^IfeS t>fc*»^C»*CD&S8^Hffl CCft £ £ l> 
^raiH**«*ofc. *^Kl*tOr. tJDB-T- 10-198 

1 2 i^««c^snrc»s*>^AaDBi»»JsJ»a 
zo' (Hn^BK) ^>y>, ^xp- 

fp£ \ Tfr ft I > 4 & ^ tt^r ©SSBIcf* F7A*6 i£3?3I5 £ 
8tra3-&«C4*st?*. J AMASffllfSSSCCff 0C4 

[0 00 6 ] 

[?P^ft?^UJ:^4^^>ISSI] L*>Lft*J6. «M¥ 
10-198121 ^fi*HCCiS*Snn*4IHI«}BJiSSI 
IZO' r«. ^ * ^fflS©ffiIfR0fl6BI54-€-©fl&©H 

3^ffi»K ft S 4 SCC a * h T v 7*(DIS 4 ft £ . 

*&BBB13'tt5SlBffl«»^. ECCtiK^^ FOf>^ 
3>(D»|»a»*. fa^x KDffflflift««{cJ:»5l5H3 

[0007] 

f*f*(c*f L r **i*tiEE« 3 tifctRSS'CISBH 3 ft ^ 
a - 5> 4 U r ft S Hffiyfcj&^g cc*$ l > 
X, Bf3E(D*lSlCC»ttpJfiBecSW6ti. *<o»tta#cc± 

r±E«2? p - ^ *±E«fil*fl*> 6 ^imj S tt S 

ie?p - ^ffffl»*wr*»*aw*ft«'r £ 4 sec, 



(3) tflill 2 0 0 1 - 1 6 6 6 0 2 

•4 

* -M > ^ 4 *Vift 6 ii r ft 5 C 4 * Wffl 4 T£ EMfltfJ 

fiSKiatLrw«iS3tirc^. ctucto. ±EIM&« 

tt£ 1 o<D5KMji«{c J: 0 fjM*3 if £/c»r. 2 SfflfeLL© 
l£? n - v SrWft % £ -f $ > y TffiJQRff*^ 6«IM 3 it 
SC4*«iJlffi4ft»J. «l»©BIWfL 3*htt«rt«iJffli 

4ft^> 0 mcc, ±Eta»oie9o--^ccaari)i«6ti/c 

f£^;U hi, -e^e^jb MCf >S^a >£M/£7* 
10 >^3>P-^4£.UMU ±EKttSBttA< ( 

L~C±riBf*>^ a > P — -7 4±S3l£^^^ hC07->^ n 
>**38» ec»«i 3 1* S t* > ^ a > n - -j ^fflRBS 

-o^X <>±E»ttSBtt4 1 ooffilftaRCcJ: 0 KStftS-iiS 
/c^rpj^4ft^ 0 ±EB01»»«SEiat3:. W*«±EISI 

(Dfrmm \>#t t *<Of&©<E3?P-vflsfflSS©EEJS 
5?Y ^>^4^Sft6ii-^C4r. ^7^-, ^^^PD? 

osK? p - * ©fft jfl^^oEEJS/atrrao « o » * * 

1 o©8B»iBCc J:SfflBft««-c*H-r« c 4^uJ^r 
[000 8] 

tt«ofccr>r«ft^. ccic, H ltt*»W©HSSOJB 
«CC»4^>^ASiilflMF$fiJi^EZ 1 ©4fe7;^7- 

mkh. 2 «±t2 ^>fAii§Mgg z i 

BIfllffM«SZl«. 0 HC^-T cfc^CC, is 

r>, v-fef>£, ■Yxp-o-en-entDi^-cccfcSii 

40 ftJ^fiRStBS-r a 4 o<DJS*» h'7Ala-ld (MM 
tm<D— W) 4, ^■tl6 4ocD^(*F7A^n^ f tl 
*frfiJ"rSC^P - ^ 2 a ~ 2 d 4 <fc 0 ft* 4 o(DiS(SRJf5 

5BS&n-^3, SEflP-7 4, SCfflBflftP-7 5CCtt. 

^h6«, ±3Sjg«iP-^3C[>l8ttK:J:r)Bll Ccfcw 

asn-$it0occ[pifjj^n, e^«6%±E4o©ia«jf5«E 
BBecjKxaastt-s. 

[ o o o 9 ] is nr. 02 sMau^o^sQiso^ja© 



(4) 

5 

-;2a-2d, H£»P-v4. ffiJH&n 

at^^o te^a- ? F 3 0 ©ffllJR 1 4 CCtt. 

20 (»ttfi»^fl!)-W) a*. H2<D£6j(rrsjec^^-r f 

1 1 a^Wc»^y?Al 1 ©HM«c J: U 

□SB 2 0 a -2 0 d (K^n-^ffifflSW)— W) jWBjS 
StiTl^o *fc, K?o-7 2a-2dB, *h*ti 10 
gtM©I§lttT-A7 a-7 d (C^O-7©3£f^S|5W<D 

a-7d«, ±3a»JSl 4CcS*Ur*tl**l3uS8 a- 

8 d^fcc^rffittaaccs^snrc**. ieic, ±iaia 

fijT- A 7 a - 7 d ®ffifflffKctt*ft*ft^3M39 a - 

9 difi-#&l!Z$tiX*s*). *ft63Qa:»9 a- 9 dtt 
±13*^^2 0<DPgPSI52 0 a -2 0 dfc**l*ftH 
iaStir^S. ±83RIPaU2 0a^2 0d%aiffi 
Lfc±ia^«P»9 a -9 d05tJSi±iB^7^y2 0 £ 

tt**i-e*v**aw;t ioa-iodtcj:o M^nt^ 20 

D, -C+ifc^filW 1 Oa-10 d(D5I^SH0*tCj: 
0, ±!Bg?n - 7 2 a - 2 d «fMft K 7 A 1 a - 1 
d ([Ml #M) CcEflrr*^{ctt»3ftTC>S. 
[0 0 10] CCt, ±B2^7^y2 0^H2<Ojttfc* 
»»3 ©{ftKCC&SBS, ±3B^35tfS9 a - 9 d «±3SP3P 
5152 Oa-20 dCcHSfiHf-T. ±fBte^a-v 2 a -2 

d tt£T±§e><*aMtf 1 0 a - 1 0 d ©f*»ec <fc o±ia 

SKfcfrF^Al a— 1 dlcE$83*iTl>4#. ±3ax<5 

^2o^i2©£#wcx7-{ KStisas-c, ±ga 

ISP SB 2 0 a - 2 0 d <D*3P#U:ia^R« 9 a - 9 d 30 
SSl/rflPWftfrU. ChCc±0±SE(E^P-7 2 a- 

2 dlt«*tt K7A 1 a - 1 d*6«iaShS. fib, 
±BHRJP8P2 0 a(Difa»raPS|J2 Ob-20 d(Z)fni 
ib^T7v#<, cnccJ:or±iBX7^y2 0^02© 

ttmcxu F3ti5asrsrrapai52 ob-2 o 

d ©SSBflLbBBS^StS 9 b - 9 d &ci3Jg ltJE?P- 7 
2 2 dJMftM&f* F7A 1 b — 1 d ;fr>6fifii)3ft, * 
<Df£^U#^>^*SS6tfTraPSB2 0 a<0»SB*± 
KggRtt 9 a K:a» U g?n-72a #<JB3fr* F7A 
1 afr6«ra3ftSJ:5fc&ori»4. 40 
[0 0 1 1 ] Sfc. ±IE»n-7 3R^±IBfflB*n- 
7 5 tt±iaffil« 1 4 e«30* 3 tir to 0 . ±f afi£» n 
-74 (-r>^>3>n-7CD-M) », ±faffi'J« 1 4 
*tOT0 2CD£^ft(C;*^ FeftCCK"3f*W6*lfc 
2KJ:0S»3n-CC^. ±fafi£ffijP-^4 

«. -bsasofaw 1 2 t±sa«« 1 4 ionccmo^w 

6*lfc^*fiW* 1 3 Cc <fc D El 2 ©:&&[«J0Ctt»3 hrk 
0. C*iCC<tor±IE(£^^F 6CC^>->3>#^£ 

etnrna. *fc. ±BE3a#ast*i 2 <b±iax^w#2 
Ota*, ±8B*^-Y#2 0*sH2©2£*lSi«:X7-f F3 50 



VM\ 2 0 0 1- 1 6 6 60 2 
6 

ti&fcmviLwm&'i' 1 2 a 1 2 0 c (r 

±BB*3 ^ ^2 0©«&£r36S2 0 o*«±32j!C«fSWt 1 2 
©fltegSB 1 2 aiffi&l, ±aa3a*BWi 1 2«r±3B'< 

*autti 3ott$wcttLra2ffiAT^M«i*3tta. c 
ncc<fcO. »n-t>4CcJ:oT±3a^^;uh6Cc^/ 
A6tir^fcf'>^=i>*<*a«)e>ti4. fsss. _L3afs*£r35 

IS 1 2 a £ 2 0 e £ * ^ * > 4/ tt. ±3dPBP3B 2 

[0012] Sieve, H l 4/lK»r. ±i?aian»JBfl6KH 

H$tc*jW5»fp(coi>"CSlW4 0 PSS. Hl-Cte, H2 
CC^; L fcf»P - =y 4 iS|»©tfoS£eij£f fc 0 T U T *s 
0 , X7-/^2 0 ©Cfi^&B 1 2 e ttSa^SBM 1 2 <D% 
1 2 a V ttft < f£M P - ^ 4 ©3tf * 4 a CC Sffi^ 

^-(OiSfRJBflESff ^*8^Cc«, mi (a)(c^-rJ:9 

ec f _bfa^*7-Y^2 o«±ia^A i i tc<toaiojat 
^F0(DffiEcci?}^3n^o c©tt»rtt. ±ea^a2f? 

9 a -9 dttl*-r*it±iaraPaB2 Oa-20 dCC^JJg 
ifT. ±gE?s¥n-^ 2 a -2 d ^rilB^U^Bft 1 
0a-l 0 d(OW»CCcfcO±8aiB56(* F^A 1 a-ld 

Kffi}g3*i&o sfc, c©«38rtt. x^-ry2ocof* 

1 2 e BSOftD — >4 (D^«4 a tC^^-tfT. fi£ 
ot65^F 6tt^<*BBMl 3 cc<fc 0 fW3hfcfi£tt 

[0 0 13] —77. y^^^ F^-©**fflt^fc*y^ 
oOjfflflOgBJESrff^W^Ccii. HI (b) (c^-TJ:^ 
tC, ±Sa7;l/*^-<D«fl8*>6/7A 1 1^9 0° @e3 
n. ChCC<toT^^-/y2 03WBIl©25E75 k fnlCCiJf5Ea 
mhZtiZo COilBt, 5BPBU2 Ob-20 dcojtgp 
*U:SB£Rtt9 b-9 dCcSSL. E?a-72b-2 

B)t($F7Al b-1 d*s6Bt|BI3*i4o (BL/COI** 

PBPS52 0 a »^R«Q a ecSSHJT. 
^2 att^^^ ^©HftJKJiS^fflS-raiBieftcF^A 1 

a cess 3 ntc t & (Dim-corn ^n^ 0 ztct ©uj * 

t?tt, S/d^^-Y^2 0<Di^l 2 ettfiflftd-^ 
4 05:f*4 aCC^Stl-r. S^;UF 6«^>£/a>*« 
^A6tifcttB»J«»3ti*. ChCCcfci). K^^uh 

[0014] M&£, H^JsOftf^itftoai^ifirccti. 
HI (c) KinTJiSCca/Al l^jgccgo* hiss 
n. ctiCCJ:^rx^-/y2 0*iHl©2fe*|niCcHCc»f 
5Efl»»3ti«. COflfiril, naa2 0att^Rff 



(5) 

7 

2d*«S5#f*K9Al a-1 d*> 61*1111 3 ft*. 
±jaiflIPf»2 0 aO^SWS9 a^(D^fg<bNH.lfCC, 
4 # 2 0 ©tf^r^ta 1 2 e **fi£ J ft n - v 4 ©3tf* 4 a ic 
318 L r±3Bffi»rJ -;4 ft±BB><*SHM 1 3 ©tt»<c 

I > 4 S (c ttKar^U h 6 a > ft*3tf> & C 4 r , 

[0 0 15] W±3»TOl/fci:9K:. *y£JS©JBffiecf*S 

^>T r AS?ngmjfM^Hz irtt. 5>r>, 10 

£f^P - F 5 A^<DE«/«iai«« 4 , Is 

h©«/*W*«44 1 ooaAOlpHE, ffllfe 1 o 
©BEMSCC J: 0 ftfis 3 £ C 4 # njfi6r * 4 fctf>. ft£5fc 

a«Ccit^T«flWlBBffcSti. na»*rai«ia 

[0016] 

1 2 a42 0 c ±<D&&i*<t 5 >^ (HI -CCMSMo- 20 
^4CD^f*4 aiX7^y2 0 <Dfl^3gfi 1 2 e 4<Z)^j 
-4 5 > £0 ftKJP8B2 0 a ©«g|5i ±8B^«tS9 a 

Va>4J8»4J:5(CUte*«, fefc^/Ue?^!/ h 6 CD 

X^#2 0 4f^P-^2a-2d4©ttfPft 
±SEIE?P-*2 a-2 d*33*-r 
SHUT- A 7 a-~7 d©3®S9a^9 dft_hfBX^ 
^#2 0©HJP8B2 0 a -2 0 d Ccfl«<*-t± 30 
&ftSfc©Tttfc< , W*Ki&Kfl^SHI±*«£3 

[0017] 

»EKS ft*«fflJ*f*4 . tt«ffl**f*ec*f lt*h*h 
IBS ft » 3 ftfc««r iER 3 ft £ fflBWXE? p - s 4 ft 
*{i lx ft *Bifl0f»i$«Hce ti c » r . 3f «o*rfii 
nJffitcKtf 6ft. -tCDSttNFtchlStaKo^n-^^ 
L < tt*ft 8M* KBEJS L r ±1 BlS^a - 5 ft ± 
Kfcffl**** 6 MHO £ 3 ?H££ofe^ P - ^ fftfJSBft ft 40 

-^flffi®<JKi>J5c< 4& l*oCcoi>r©±iHIE?o-^ 

*r a * c 4 i -r s h^b^s 4 o r mm s ft 

rt> Sfcfe. ±E»«rWftft l ooBfflWROc J: D *£Sfr3 

■as/arc. 2iBJM±©K^n-^ftattair-r3>y 



1$IB|2 0 0 1 1 €5 (5 6 0 2 

8 

WfL HKM*«"IfiB4tt5. cftft. WitWWltt© 

> ^4, -tofawe^n- vrcmaitoEEts % a % > y 4 

ft7?ft^-ti-£c4r. ^v-, ^-/^nDSo-Ste^n- 

«cj;afilfBf(ttiaW"C^3!H"rSC 4*«pI<iB4tt4. JUCC. 
±3a«Ztt<OC^o-9Cc«dmW6ftfclK33:^JU h 4, 
-f©K^^c;l/ h CC-^>^a >4*»W5f*>^ a >P- ^ 
4ftJi«8U. ±3e»ttBW-t* J I -e©tMJ[|H$cc±3B^>^ 
3>P-^?JL<«^ Qj^J^ SMI CC E}S L X ±3B r* > > 
a > p - ^ ft H <D r > ^ a > ft *Stf> 4 l«J 

tarn 3-ti^>7 u >^3>P-^ fgii jsis ft tx-r ^ J: o cc -r 
ft«. e^p-^com^H^6(D^rJif4^cc?jii^r, 
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(54) [Title of the Invention] IMAGE FORMING DEVICE 
(57) [ABSTRACT] (including amendment) 
[ Problem] 

It is an object to realize a so-called tandem-type image 
forming device including a separation mechanism for separating 
transfer portions constituted by transfer rollers and a 
transfer belt from image carrying members and a mechanism for 
releasing the tension of the transfer belt, with a low-cost and 
simple mechanism. 
[Solving Means] 

A slider 20 including opening portions 20a to 20d 
enlargeable with rotating arms 7a to 7d which support respective 
rollers 2a to 2d is mounted slidably in the leftward and 
rightward directions in the figure. The opening portion 20a 
has a width greater than that of the opening portions 20b to 
20d. Further, the aforementioned slider 20 is provided at its 
one end with an engaging protrusion 20e engageble with the 
supporting shaft 4a of a driven roller 4. 

[Claims ] 
[Claim 1] 

An image forming device comprising a plurality of image 
carrying members arranged in series and a plurality of transfer 
rollers arranged in a state of respectively being pressed 
against and biased toward the image carrying members, wherein 
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the image forming device includes a moving member provided 
movably in a predetermined direction which includes a plurality 
of transfer-roller operating portions which, during the 
movement of the moving member, are pressed against said a 
plurality of transfer rollers or supporting members therefor 
to separate said transfer rollers from said image carrying 
members, and a timing of pressing at least one of the 
transfer-roller operating portions of said moving member 
against said transfer rollers or the supporting members 
therefor is made different from a timing of pressing the other 
transfer-roller operating portions . 

[Claim 2] 

The image forming device according to Claim 1, further 
comprising a transfer belt wound around said a plurality of 
transfer rollers and a tension roller for applying tension to 
the transfer belt, wherein said moving member is provided with 
a tension-roller operating portion which, during the movement 
of the moving member, is pressed against said tension roller 
or a supporting member therefor to move said tension roller in 
such a direction that it loosens the tension of said transfer 
belt . 

[Claim 3] 

The image forming device according to Claim 1 or 2, wherein 
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said a plurality of image carrying members are used for image 
formation with a plurality of color toners including a black 
toner and a timing of pressing a transfer-roller operating 
portion against the transfer roller opposing to the image 
carrying member for the black toner or against the supporting 
member therefor is made different from a timing of pressing the 
other transfer-roller operating portions. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field Pertinent to the Invention] 

The present invention relates to a so-called tandem-type 
image forming device including a plurality of image carrying 
members arranged in serial, a plurality of transfer rollers 
which are arranged in a state where they are pressed against 
and biased toward the respective image carrying members, and 
a transfer belt wound around the a plurality of transfer 
rollers . 

[0002] 

[Prior Art] 

Conventionally, there have been known tandem-type color 
image forming devices including a plurality of sets of image 
carrying members such as photosensitive drums and transfer 
means such as transfer rollers opposing to the respective image 
carrying members, wherein the a plurality of sets of the image 
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carrying members and the transfer means are arranged in serial 
and transfer paper is transferred through a transfer belt wound 
around the a plurality of transfer rollers while toner images 
having different colors are successively transferred to the 
aforementioned transfer paper. Among these tandem-type color 
image forming devices, fourfold tandem-type image forming 
devices using toners of four colors, which are yellow, magenta 
and cyan plus black, perform image formation using only the 
black toner for monochrome images. During image formation 
using only the black toner, if the transfer belt is kept in 
intimate contact with the image carrying members for the other 
toners than the black toner, this will cause malfunctions such 
as contamination of the transfer belt and fluctuations of images 
formed from the black toner. Therefore, for example, JP-A No. 
10-181927 and JP-A No. 10-198121 suggest fourfold tandem-type 
image forming devices capable of separating a transfer belt from 
image carrying members for the other toners than a black toner, 
for example, during monochrome image formation. 
[0003] 

First, with reference to Fig. 3, there will be described, 
in brief, the configuration of the image forming device Z0 
suggested in JP-A No. 10-181927. .The image forming device Z0 
includes four image forming portions constituted by four 
photosensitive drums 51a to 51d for image formation with yellow, 
cyan, magenta and black toners and transfer brushes 52a to 52d 
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opposing to the respective four drums. Transfer paper is 
successively transferred to the aforementioned four image 
forming image portions through a transfer belt 65 which is 
rotated in the counter-clockwise direction. The 
aforementioned transfer belt 65 is wound around a driving roller 
58, a driven roller 59, a secondary roller 60, a tension roller 
61 and four backup rollers 53a to 53d. The aforementioned 
backup rollers 53a to 53d are provided upstream of the 
aforementioned respective transfer brushes 52a to 52d to bring 
the aforementioned transfer belt 65 into intimate contact with 
the aforementioned photosensitive drums 51a to 51d. Further, 
the aforementioned tension roller 61 is mounted to one end of 
a key-type member 62 which is swingably supported at a 
supporting point 62a. A spring 63 is coupled to the other end 
of the key-type member 62 so that the tension roller 61 is biased 
by the spring 63 such that it applies tension to the transfer 
belt 65. Further, reference numeral 64 indicates a restriction 
member which restricts the swing of the key-type member 62 to 
a predetermined position. Further, the aforementioned backup 
rollers 53a to 53c and the transfer brushes 52a to 52c are mounted 
on an arm 54 which is supported swingably and coaxially with 
the rotation shaft of the backup roller 53d. Further, one end 
of an intermediate coupling rod 55 is rotatably coupled to the 
arm 54 near the end portion thereof at the upstream side, and 
the other end of the aforementioned intermediate coupling rod 
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55 is rotatably coupled to a rotating arm 56 which is coupled 
to the driving shaft of a driving gear 57 coupled to a driving 
source which is not illustrated. 
[0004] 

When full-color image formation for four colors is 
performed in the image forming device Z0 having the 
aforementioned configuration, as illustrated in Fig. 3 (a) , the 
driving gear 57 is driven in the counter-clockwise direction, 
which pushes the arm 54 upwardly, thereby bringing the transfer 
belt 65 and the transfer brushes 52a to 52d into contact with 
the respective photosensitive drums. On the other hand, in the 
case of performing monochrome image formation using only the 
black toner, as illustrated in Fig. 3(b), the driving gear 57 
is driven in the clockwise direction by a predetermined amount, 
which causes the arm 54 to be inclined downwardly. This causes 
the transfer belt 65 and the transfer brushes 52a to 52c to 
separate from the photosensitive drums 51a to 51c for magenta, 
cyan and yellow, while the transfer brush 52d and the transfer 
belt 65 is pressed against only the photosensitive drum 51d for 
black. This enables monochrome image formation without 
inducing malfunctions such as contamination of the transfer 
belt and fluctuations of formed images. Further, at this state, 
the key-type member 62 is in contact with the restriction member 
64 or is almost in contact therewith. Further, when the image 
forming operations are not performed, as illustrated in Fig. 
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3 (c) , the driving gear 57 is further driven in the clockwise 
direction by a predetermined amount from the state of Fig. 3 (b) , 
which causes the arm 54 to be inclined downwardly. At this time, 
the swing of the aforementioned key-type member 62 has been 
already restricted by the restriction member 64 and, therefore, 
the tension of the aforementioned transfer belt 65 is loosened 
by the amount corresponding to the inclination of the 
aforementioned arm 54 . By loosening the tension of the transfer 
belt 65 when the image forming operations are not performed, 
as described above, it is possible to prevent the transfer belt 
65 from having the property of bending or being worn out. 
[0005] 

However, with the aforementioned image forming device Z0, 
even when the image forming operations are not performed, the 
transfer belt 65 and the transfer brush 52d are kept pressed 
against the photosensitive drum 51d for black, which has caused 
a problem that, in the event of a JAM generated at the pressing 
position, it is difficult to address the JAM. On the contrary, 
the tandem-type image forming device Z0 f (not illustrated) 
suggested in JP-A No. 10-198121 is provided with a 
transfer-portion separating mechanism for the image forming 
portion for black, separately from transfer-portion separating 
mechanisms for the image forming portions for magenta, cyan and 
yellow, wherein these separation mechanisms are connected 
respectively to individual driving sources. This enables 
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separating the transfer portions from all the photosensitive 
drums when image forming operations are not performed, thereby 
enabling easily addressing JAMs and the like. 
[0006] 

[Problem to be Solved by the Invention] 

However, with the image forming device Z0 f suggested in 
JP-A No. 10-198121, the separation mechanism for the image 
forming portion for black and the separation mechanisms for the 
other image forming portions are driven by separated systems, 
which may complicate the mechanisms and may increase the cost. 
The present invention was made in view of the aforementioned 
circumstances and aims to realize a so-called tandem-type image 
forming device including a separation mechanism for separating 
transfer portions constituted by transfer rollers and a 
transfer belt from image carrying members and a mechanism for 
releasing the tension of the transfer belt, with a low-cost and 
simple mechanism. 

[0007] 

[Means for Solving the Problem] 

In order to attain the aforementioned problem, according 
to the present invention, there is provided an image forming 
device including a plurality of image carrying members arranged 
in series and a plurality of transfer rollers which are arranged 
in a state where they are pressed against and biased toward the 
respective image carrying members, wherein the image forming 
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device includes a moving member provided movably in a 
predetermined direction which includes a plurality of 
transfer-roller operating portions which, during the movement 
of the moving member, are pressed against the aforementioned 
a plurality of transfer rollers or supporting members therefor 
to separate the aforementioned transfer rollers from the 
aforementioned image carrying members, and the timing of 
pressing at least one of the transfer-roller operating portions 
of the aforementioned moving member against the aforementioned 
transfer rollers or the supporting members therefor is made 
different from the timing of pressing the other transfer-roller 
operating portions thereagainst , which enables separating two 
or more sets of transfer rollers from the image carrying members 
at different timings by only moving the aforementioned moving 
member with a single driving source, thereby simplifying the 
mechanism and reducing the cost. Further, by providing a 
transfer belt wound around the aforementioned a plurality of 
transfer rollers and a tension roller for applying tension to 
the transfer belt and also by providing, in the aforementioned 
moving member , a tension-roller operating portion which, during 
the movement of the moving member, is pressed against the 
aforementioned tension roller or a supporting member therefor 
to move the aforementioned tension roller in such a direction 
that it loosens the tension of the aforementioned transfer belt, 
it is possible to loosen the transfer belt during 
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non-image-forming state, in addition to separating the transfer 
rollers from the image carrying members, by only moving the 
aforementioned moving member with a single driving source . The 
aforementioned image forming device may be preferably applied 
to cases of performing image formation with a plurality of color 
toners including a black toner through the aforementioned a 
plurality of image carrying members and, in this case, it is 
possible to cause the timing of pressing a transfer-roller 
operating portion against the transfer roller opposing to the 
image carrying member for the black toner or against the 
supporting member therefor to be different from the timing of 
pressing the other transfer-roller operating portions, thereby 
realizing switching between pressing and separating the 
respective transfer rollers against and from the image carrying 
members at a color state and a monochrome state, with a 
simplified mechanism. 
[0008] 

[Mode for Carrying out the Invention] 

Hereinafter, there will be described an embodiment and 
examples of the present invention with reference to the 
accompanying drawings for facilitating the understanding of the 
present invention. The following embodiment and examples are 
merely concrete examples of the present invention and are not 
intended to restrict the technical scope of the present 
invention. Fig. 1 is an explanation view of state changes of 
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a tandem-type image forming device Zl according to the 
embodiment of the present invention at a full color state for 
four colors, a monochrome state and a non-image-forming state. 
Fig. 2 is a partial plan (partial cross-sectional) view and a 
side view illustrating the general structure of a transfer unit 
30 in the aforementioned tandem-type image forming device Zl. 
The tandem-type image forming device Zl according to the 
embodiment includes four image forming portions constituted by 
four drums la to Id (exemplary image carrying members) which 
perform image formation through black, cyan, magenta and yellow 
toners and transfer rollers 2a to 2d opposing to the respective 
four photosensitive drums. An endless-type transfer belt 6 is 
wound around the aforementioned transfer rollers 2a to 2d, a 
driving roller 3, a driven roller 4 and a secondary roller 5. 
The aforementioned transfer belt 6 is rotated in the 
counter-clockwise direction in Fig. 1 by being driven by the 
aforementioned driving roller 3 to cause transfer paper to 
successively pass through the aforementioned four image forming 
portions . 
[0009] 

Then, with reference to Fig. 2, there will be described 
the structures of characteristic portions of the present 
embodiment. Fig. 2 is a partial plan view and a side view of 
the transfer unit 30 including the aforementioned transfer 
rollers 2a to 2d, the driving roller 3, the driven roller 4, 
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the secondary roller 5, the transfer belt 6 wounded around these 
members, and the like, which are integrated with one another. 
A slider 20 (an exemplary moving member) is mounted to a side 
plate 14 of the transfer unit 30 such that the slider 20 is 
slidable in the rightward and leftward directions in Fig. 2. 
The aforementioned slider 20 is slid in the rightward and 
leftward directions by being driven by a cam 11 which rotates 
about a supporting shaft 11a. Further, the aforementioned 
slider 20 includes four opening portions 20a to 20d (exemplary 
transfer-roller operating portions) which are formed therein. 
Further, the transfer rollers 2a to 2d are mounted to one ends 
of key-type rotating arms 7a to 7d (exemplary support ing members 
for the transfer rollers ) , respectively, and the aforementioned 
rotating arms 7a to 7d are supported at supporting points 8a 
to 8d, respectively, such that they are swingable with respect 
to the aforementioned side plate 14. Further, protruding bars 
9a to 9d are formed integrally with the other ends of the 
aforementioned rotating arms 7a to 7d, and these protruding bars 
9a to 9d are penetrated through the opening portions 20a to 20d 
in the aforementioned slider 20. The tip ends of the 
aforementioned protruding bars 9a to 9d penetrated through the 
aforementioned opening portions 20a to 20d are coupled to the 
aforementioned slider 20 through spring members 10a to lOd, 
respectively, so that the aforementioned transfer rollers 2a 
to 3d are biased in such a direction that they are pressed against 
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the photosensitive drums la to Id (see Fig. 1), through the 
pulling force of the spring members 10a to lOd. 
[0010] 

In this case, when the aforementioned slider 20 is laid 
at the rightmost position in Fig. 2, the aforementioned 
protruding bars 9a to 9d do not contact with the aforementioned 
opening portions 2a to 2d, and the aforementioned transfer 
rollers 2a to 2d are all pressed against the aforementioned 
photosensitive drums la to Id by being biased by the 
aforementioned spring members 10a to lOd. During the process 
of sliding the aforementioned slider 20 in the leftward 
direction of Fig. 2, the edge portions of the aforementioned 
opening portions 20a to 20d are brought into contact with the 
aforementioned protruding bars 9a to 9d to push and move them, 
which causes the aforementioned transfer rollers 2a to 2d to 
be separated from the photosensitive drums la to Id. The 
aforementioned opening portion 20a has a width greater than that 
of the opening portions 20b to 20d. Consequently, during the 
process of sliding the aforementioned slider 20 in the leftward 
direction in Fig. 2, the edge portions of the opening portions 
20b to 20d are brought into contact with the aforementioned 
protruding bars 9b to 9d, at first, to cause the transfer rollers 
2b to 2d to be separated from the photosensitive drums lb to 
Id and, then, at slightly-later timing, the edge portion of the 
opening portion 20a is brought into contact with the 
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aforementioned protruding bar 9a to cause the transfer roller 

2a to be separated from the photosensitive drum la. 

[0011] 

Further, the aforementioned driving roller 3 and the 
aforementioned secondary roller 5 are directly supported on the 
aforementioned side plate 14, and the aforementioned driven 
roller 4 (an exemplary tension roller) is supported by a 
supporting member 12 which is mounted slidably in the rightward 
and leftward directions in Fig. 2 with respect to the side plate 
14. The aforementioned driven roller 14 is biased in the 
rightward direction in Fig. 2 by a spring member 13 mounted 
between the aforementioned supporting member 12 and the 
aforementioned side plate 14, which applies a tension to the 
aforementioned transfer belt 6. Further, the aforementioned 
supporting member 12 and the aforementioned slider 20 are 
provided with engaging protrusions 12a and 20e (exemplary 
tension-roller operating portions) which are engaged with each 
other during the process of sliding the aforementioned slider 
20 in the leftward direction in Fig. 2. During the process of 
sliding the aforementioned slider 20 in the leftward direction 
in Fig. 2, the engaging protrusion 20e of the aforementioned 
slider 20 is brought into engagement with the engaging 
protrusion 12a of the aforementioned supporting member 12, 
which causes the aforementioned supporting member 12 to move 
in the leftward direction in Fig. 2 against the biasing by the 
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aforementioned spring member 13. This loosens the tension 
which has been applied to the aforementioned transfer belt 6 
by the driven roller 4. Further, the timing of the engagement 
between the engaging protrusions 12a and 20e is made to match 
with the timing of the contact of the edge portion of the 
aforementioned opening portion 20a to the protruding bar 9a. 
[0012] 

Then, there will be described the operations of the 
aforementioned image forming device Zl at the full color state 
for four colors, the monochrome state and the non-image-forming 
state. Further, in Fig. 1, the structure around the driven 
roller 4 illustrated in Fig. 2 is illustrated in a schematic 
manner and it is assumed that the engaging protrusion 12e of 
the slider 20 is brought into contact with the supporting shaft 
4a of the driven roller 4, not with the engaging protrusion 12a 
of the supporting member 12. When the image forming device Zl 
performs full-color image formation for four colors, as 
illustrated in Fig. 1 (a) , the aforementioned slider 20 is held 
at the rightmost position in Fig. 1 through the aforementioned 
cam 11. At this state, any of the aforementioned protruding 
bars 9a to 9d do not contact with the aforementioned opening 
portions. 20a to 20d, and all of the aforementioned transfer 
rollers 2a to 2d are pressed against the aforementioned 
photosensitive drums la to Id by being biased by the spring 
members 10a to lOd. Further, at this state, the engaging 

15 



protrusion 12e of the slider 20 does not contact with the 
supporting shaft 4a of the driven roller 4 and, accordingly, 
a tension is applied to the transfer belt 6 by the driven roller 
4 being biased by the spring member 13. 
[0013] 

On the other hand, when monochrome image formation is 
performed using only the black toner, as illustrated in Fig. 
1 (b) , the cam 11 is rotated by 90 degree from the aforementioned 
full-color state, which causes the slider 20 to move by a 
predetermined amount in the leftward direction in Fig. 1. 
During this process, the edge portions of the opening portions 
20b to 20d are brought into contact with the aforementioned 
protruding bars 9b to 9d, which causes the transfer rollers 2b 
to 2d to be separated from the photosensitive drums lb to Id 
which perform cyan, magenta and yellow image formation. 
However, at this time, the opening portion 20a does not contact 
with the protruding bar 9a, and the transfer roller 2a is held 
at the state where it is pressed against the photosensitive drum 
la for black image formation. Further, at this state, the 
engaging protrusion 12e of the slider 20 does not contact with 
the supporting shaft 4a of the driven roller 4, and the transfer 
belt 6 is held at the state where it is subjected to the tension. 
This enables monochrome image formation without inducing 
malfunctions such as contamination of the transfer belt 6 and 
fluctuations of formed images. 
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[0014] 

Further, when the image forming operations are not 
performed, as illustrated in Fig. 1(c), the cam 11 is further 
rotated by 90 degree, which causes the slider 20 to further move 
in the leftward direction in Fig. 1 by a predetermined amount. 
During this process, the opening portion 20a is brought into 
contact with the protruding bar 9a, which causes the transfer 
roller 2a to be separated from the photosensitive drum la. 
Namely, at this time, all the transfer rollers 2a to 2d have 
been separated from the photosensitive drums la to Id. Further, 
simultaneously with the contacting of the aforementioned 
opening portion 20a with the protruding bar 9a, the engaging 
protrusion 12e of the slider 20 is brought into contact with 
the supporting shaft 4a of the driven roller 4 to push and move 
the aforementioned driven roller 4 against the biasing by the 
spring member 13, thereby loosening the tension of the transfer 
belt 6. By loosing the tension of the transfer belt 6 as 
described above when the image forming operations are not 
performed, it is possible to prevent the transfer belt 6 from 
having the property of bending and being worn out. 
[0015] 

As described above, the tandem-type image forming device 
Zl according to the present embodiment is capable of operating 
the mechanism for pressing and separating the transfer rollers 
for cyan, magenta and yellow image formation to and from the 
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photosensitive drums, the mechanism for pressing and separating 
the transfer roller for black image formation to and from the 
photosensitive drum, and the mechanism for tensioning and 
loosing the transfer belt, through the rotation of a single cam, 
namely a single driving source, thereby simplifying the 
mechanism and reducing the cost in comparison with the prior 
art . 

[0016] 

[Example ] 

While, in the aforementioned embodiment, the timing of 
engagement between the engaging protrusions 12a and 20e (the 
timing of contacting of the supporting shaft 4a of the driven 
roller 4 with the engaging protrusion 12e of the slider 20, in 
Fig. 1) is made to match with the timing of contacting of the 
edge portion of the opening portion 20a with the aforementioned 
protruding bar 9a in order to loosen the tension of the transfer 
belt 6 simultaneously with the separation of the transfer roller 
2a from the photosensitive drum la, it is also possible to 
slightly delay the timing of loosing the tension of the transfer 
belt 6, as a matter of cause. Further, the mechanism for 
synchronizing the operation of the slider 20 with the operations 
o.f the transfer rollers 2a to 2d is not limited to the mechanism 
which penetrates the protruding bars 9a to 9d of the rotating 
arms 7a to 7d which support the transfer rollers 2a to 2d through 
the opening portions 20a to 20d of the slider 20 and may be, 
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for example, a mechanism for simply engaging the engaging 
protrusions with each other. 
[0017] 

[Effect of the Invention] 

As described above, according to the present invention, 
there is provided an image forming device including a plurality 
of image carrying members arranged in series and a plurality 
of transfer rollers which are arranged in a state where they 
are pressed against and biased toward the respective image 
carrying members, wherein the image forming device includes a 
moving member provided movably in a predetermined direction 
which includes a plurality of transfer-roller operating 
portions which, during the movement of the moving member, are 
pressed against the aforementioned a plurality of transfer 
rollers or supporting members therefor to separate the 
aforementioned transfer rollers from the aforementioned image 
carrying members, and the timing of pressing at least one of 
the transfer-roller operating portions of the aforementioned 
moving member against the aforementioned transfer rollers or 
the supporting members therefor is made different from the 
timing of pressing the other transfer-roller operating portions 
thereagainst , which enables separating two or more sets of 
transfer rollers from the image carrying members at different 
timings by only moving the aforementioned moving member with 
a single driving source, thereby simplifying the mechanism and 
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reducing the cost. When this is applied to an image forming 
device for performing image formation with a plurality of color 
toners including a black toner through a plurality of image 
carrying members, it is possible to cause the timing of pressing 
a transfer-roller operating portion against the transfer roller 
opposing to the image carrying member for the black toner or 
against the supporting member therefor to be different from the 
timing of pressing the other transfer-roller operating portions, 
thereby realizing switching between pressing and separating the 
respective transfer rollers against and from the image carrying 
members at a color state and a monochrome state, with a 
simplified mechanism. Further, by providing a transfer belt 
wound around the aforementioned a plurality of transfer rollers 
and a tension roller for applying tension to the transfer belt 
and also by providing, in the aforementioned moving member, a 
tension-roller operating portion which, during the movement of 
the moving member, is pressed against the aforementioned 
tension roller or a supporting member therefor to move the 
aforementioned tension roller in such a direction that it 
loosens the tension of the aforementioned transfer belt, it is 
possible to loosen the transfer belt during non-image-forming 
state, in addition to separating the transfer rollers from the 
image carrying members, by only moving the aforementioned 
moving member with a single driving source. 
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[Brief Description of the Drawings] 

Fig. 1 is an explanation view of state changes in a 
tandem-type image forming device Zl according to the present 
embodiment at a full-color state for four colors, a monochrome 
state and a non-image-forming state. 

Fig. 2 is a partial plan (partial cross-sectional) view 
and a side view illustrating the general configuration of a 
transfer unit 30 in the aforementioned tandem-type image 
forming device Zl. 

Fig. 3 is an explanation view of state changes in a 
conventional tandem-type image forming device Z0 at a 
full-color state for four colors, a monochrome state and a 
non- image- forming state . 
[Description of Reference Numerals] 

la to Id : photosensitive drums (exemplary image carrying 
members ) 

2a to 2d : transfer rollers 

3 : driving roller 

4 : driven roller (exemplary tension roller) 
4a : supporting shaft of driven roller 

5 : secondary roller 

6 : transfer belt 

7a to 7d : rotating arms (exemplary supporting members 
for the transfer rollers) 

9a to 9d : protruding bars 
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10a to lOd : spring members 

11 : cam 

11a : supporting shaft of cam 

12 : supporting member 
12a : engaging protrusion 

20a to 20d : opening portions (exemplary transfer-roller 
operating portions ) 

20e : engaging protrusion 
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